Introduction

P
reventing tobacco use among adolescents is fundamental to combating the global tobacco epidemic as tobacco initiation primarily occurs during adolescence. Approximately 70% of adult smokers in the European Union, and 88% of those in the United States started cigarette smoking by age 18 years.
1, 2 Research however shows that population-level interventions primarily targeting adults may not necessarily lead to changes in adolescent tobacco use. 3 Hence, interventions targeted at adolescents and young adults should be an integral part of any comprehensive tobacco prevention and control program. 2 The school-an environment where adolescents congregate for a large part of the day-affords several opportunities to invest in tobacco prevention and cessation programs. Educators such as school teachers are authority figures who may be perceived by youths as being trusted sources of information on the health consequences of tobacco use. In line with this, Article 12 of the WHO Framework Convention on Tobacco Control (FCTC) calls for training of educators in tobacco prevention strategies in order to equip students with knowledge about the dangers of tobacco use, how the tobacco industry targets youths, as well as how to resist pressure to use tobacco. 4, 5 Combining tobacco prevention education with strong enforcement of smokefree school policies may help denormalize tobacco use, and protect non-smokers from involuntary exposure to secondhand smoke. 6 Very little cross-country data exists on the implementation of school-based tobacco prevention programs. Hence, the objectives of this study were to: (i) assess teacher-reported exposure to training and access to educational materials on tobacco prevention among youths (ii) explore ecologic-level associations between teacher-reported presence of classroom and non-classroom-based tobacco prevention programs in school and student-reported receipt of education about the dangers of tobacco use and (iii) assess the association between presence of well enforced smokefree school policies and student-reported smoking behaviour. Data were obtained from the Global Youth Tobacco Surveys (adolescents students aged 13-15 years) and the Global School Personnel Surveys (school personnel) from 43 countries during 2005-2011.
Methodology
Data sources
The current analysis was deemed IRB exempt as a secondary analysis of publicly available de-identified data. National samples of adolescent students aged 13-15 years from 43 countries were obtained from the 2005-2011 Global Youth Tobacco Surveys (GYTS). 7 In addition, within each country, a nationally sample of school personnel-the Global School Personnel Survey (GSPS)-was obtained, sampled from the schools selected for the GYTS. 8 The 43 countries in the study were from all six WHO regions, and were selected based on two criteria: (i) data were available for both the GSPS and GYTS and (ii) both surveys were conducted within the same year/wave. Countries that had data for one survey but not the other, or those with surveys in discordant waves were excluded. For our study, the pooled sample size for school personnel within the GSPS was n = 43 186, while the pooled sample size for students within the GYTS was n = 114 889 (table 1) .
We classified the 43 countries into four categories, based on their 2012 gross national incomes (GNI) as reported by the World Bank. 9 These were; low-income (n = 9 countries: Eritrea, Malawi, Niger, Rwanda, Togo, Uganda, Kyrgyzstan, Bangladesh, and Myanmar); lower-middle-income (n = 15 countries: Republic of Congo, Ghana, Mauritania, Senegal, Swaziland, Morocco, Sudan, Syria, Yemen, Georgia, Moldova, India, Sri Lanka, Mongolia and Papua New Guinea); upper-middle-income (n = 11 countries: Mauritius, Seychelles, South Africa, Islamic Republic of Iran, Lebanon, Bulgaria, Serbia, Panama, Maldives, Tuvalu and Tunisia); and Notes: Samples were not weighted while percentages were weighted to account for the complex survey design. CI = confidence interval.
high-income countries (n = 8 countries: Kuwait, Oman, Saudi Arabia, United Arab Emirates, Republic of Cyprus, Czech Republic, Estonia and Latvia). Data on the status of smoke-free policies in 'educational institutions' for each of the 43 countries were obtained from the 2008 and 2009 WHO MPOWER reports. 10, 11 The 2008/2009 reports were used rather than more recent MPOWER reports in order to ensure that the reported status of smoke-free school policies accurately reflected the situation as of the time of data collection in the GYTS-GSPS surveys during 2005-2011. Within each country, data were obtained from the MPOWER reports regarding both the presence of national smoke-free school policies (measured as 'Yes' or 'No'), as well as the overall degree of enforcement of smoke-free policies (measured on an increasing scale of 1-10). Using these data, we categorized all countries into two groups: (i) those with reported moderate/ strong enforcement of smoke-free policies (scores 5-10) and (ii) those with either no national smoke-free school policies or poorly enforced policies (scores 1-4). In total, 9 of 43 countries assessed were reported to have moderate/strongly enforced smoke-free policies, namely: Eritrea, Niger, Seychelles, South Africa, Uganda, Islamic Republic of Iran, Estonia, Panama and Sri Lanka.
Survey measures
School personnel-reported exposure to tobacco prevention programs (GSPS)
Within the GSPS, school personnel were asked to respond 'Yes' or 'No' to the following questions: 'Have you ever received training to prevent tobacco use among youths?'; 'Do you have access to teaching and learning materials about tobacco use and how to prevent its use among youth?'; 'Is tobacco use prevention included somewhere in your school curriculum?'; and 'Are non-classroom programs or activities (such as an assembly) used to teach tobacco use prevention to students in your school?' Student-reported exposure to education in class about the dangers of tobacco use (GYTS)
Within the GYTS, students' receipt of education in class about the harmfulness of tobacco use was defined as a 'Yes' response to the question: 'During the school year, were you taught in any of your classes about the dangers of smoking?' Data were also collected on students' age, gender and current cigarette smoking status, with the latter defined as having smoked cigarettes on at least one day within the past 30 days.
Analyses
Prevalence estimates were calculated as percentages and compared using the chi-squared statistic (P < 0.05). Analyses within the GYTS were restricted to students aged 13-15 years to ensure a comparable cross-country denominator regardless of any heterogeneity between countries in school systems. Analyses within the GSPS were restricted to school personnel who reported their primary role as being a 'teacher' (vs. 'school health services personnel'; 'Administrator'; or 'clerical staff') since an outcome measure assessed in our study in-class student education about the dangers of tobacco use.
A binary logistic regression model was fitted to measure the ecologic-level association between teacher-reported presence of tobacco-prevention curricula or non-classroom educational programs and students' exposure to education about the harmfulness of tobacco use. The dependent variable was a report by a student that they had been taught in any of their classes about the harmfulness of tobacco use during the school year. For our independent variables, we computed as ecological covariates the following: the proportion of school teachers within each country who reported that tobacco use prevention was included in their school curriculum, the proportion of school teachers who reported having access to teaching and learning materials about tobacco use and prevention, and finally, the proportion of school teachers who reported that non-classroom programs or activities existed in their school to teach tobacco use prevention to students. Adjustments were made for survey year, students' sex, WHO region and GNI.
A second binary logistic regression model was fitted to assess the association between students' current cigarette smoking behaviour and the degree of enforcement of national smoke-free school policies, adjusting for exposure to in-class education about the dangers of tobacco use, survey year, students' sex, WHO region and GNI. All data were weighted and analysed with Stata 11 (StataCorp 2009, TX).
Results
Teacher-reported tobacco prevention programs and activities in schools
The proportion of school teachers that reported ever receiving training in tobacco prevention among youths ranged from 4.5% (Bangladesh) to 53.7% (Kyrgyzstan). The proportion of school teachers that reported having access to educational materials about tobacco prevention among youths ranged from 4.2% (Mauritania) to 88.0% (Republic of Congo). The proportion of school teachers that reported that tobacco use prevention material was included in their school curriculum ranged from 20.3% (the Islamic Republic of Iran) to 95.7% (Kyrgyzstan). The proportion of school teachers that reported having non-classroom programs for tobacco prevention among youths in their schools ranged from 8.7% (Mauritania) to 97.8% (Republic of Moldova) ( Relationship between school-based tobacco prevention programs and student-reported exposure to education about the dangers of tobacco use
The proportion of adolescent students aged 13-15 years who reported being taught in class about the dangers of tobacco use during the school year ranged from 31.4% (Georgia), to 83.4% (Papua New Guinea) (table 1) .
Tobacco prevention curricula and non-classroom educational programs were both significantly associated with increased odds of student-reported exposure to education about the dangers of tobacco use. Within our multivariate analyses, for every 10% increase (country level) in the proportion of teachers that reported having a tobacco prevention curriculum in their school, the odds of students reporting that they were taught about the dangers of tobacco use during the school year increased by 6.0% (AOR = 1.06; 95% CI: 1.04-1.08). Similarly, for every 10% increase in the proportion of school teachers who reported the presence of a non-classroom tobacco prevention program in their school, the odds of students reporting they were taught about the dangers of tobacco use increased by 2.0% (AOR = 1.02; 95% CI: 1.01-1.04).
Relationship between enforcement of smoke-free school policies and student smoking behaviour Within our multivariate analyses, the odds of current smoking behaviour among adolescent students were significantly lower in countries with moderate/strongly enforced national smoke-free school policies than those with poorly enforced policies/no smokefree school policies (AOR = 0.59; 95%CI: 0.45-0.76). Conversely, didactic education in class about the harmfulness of tobacco use during the school year was not independently associated with current cigarette smoking among adolescent students (table 4) .
Discussion
This study showed that students from countries with well-enforced national smoke-free school policies were less likely to be current cigarette smokers compared with those from countries with no national smoke-free school policies or with poorly enforced smoke-free school policies. This highlights the need for enhanced and sustained efforts to implement and enforce smoke-free school policies as a vital component of tobacco prevention and control programs to reduce tobacco use among youths. Smoke-free school policies can be implemented at the national, state, local or school level and can change social norms and attitudes about tobacco use among youths, and also protect nonsmokers from involuntary secondhand smoke exposure. 12 However, enforcement of such policies is necessary to ensure compliance by students, school personnel and visitors. [11] [12] [13] We found that exposure to didactic education in class about the harmfulness of tobacco use was not independently associated with reduced likelihood of smoking among students. Indeed, schoolbased tobacco educational programs have yielded inconsistent results in previous research with regards their effectiveness in eliciting long-term behavioural change among tobacco users. Tobacco-free schools as a core component of youth tobacco prevention programsTaken together, these findings highlight the need for a comprehensive approach to youth tobacco prevention, inclusive of multicomponent interventions such as strongly enforced smoke-free school policies, and incorporation of non-classroom programs which have been shown to be more effective than traditional classroom pedagogic methods, especially when they are interactive and youth-led. [19] [20] [21] 22 Our results showed that less than half of school teachers in almost all countries assessed had ever received training in tobacco prevention, particularly in the African, South-East Asian and Eastern Mediterranean regions. Inclusion of tobacco prevention curricula without proper teacher training or adequate access to instructional tools might yield suboptimal results. 19 Classroom teachers and other educators should receive appropriately tailored training to enhance their participation in tobacco use prevention activities among youths. In addition, the presence of smoking cessation support programs in schools could potentially help students and staff who use tobacco to quit. 23, 24 This study is limited by the cross-sectional data which precludes any causal inferences, as well as the self-reported nature of responses which may be subject to misreporting. The ecological study design cannot demonstrate causality, and may not accurately reflect individual level associations. In addition, considering that only a limited number of countries were available within each WHO region, these findings may not be generalizable to the entire regions.
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Conclusion
This study demonstrated that tobacco prevention curricula and nonclassroom tobacco prevention programs were significantly associated with an increased likelihood of adolescent students being taught about the dangers of tobacco use. Exposure to education in class about the harmfulness of tobacco use was however not independently associated with a lowered likelihood of tobacco use among students. Students from countries with well enforced smoke-free laws were significantly less likely to be current cigarette smokers, thus underscoring the importance of well enforced smoke-free Table 3 The impact of classroom and non-classroom tobacco prevention programs on exposure to didactic education about the dangers of tobacco use among students aged [13] [14] [15] Note: Adjusted odds ratios were calculated using a binary logistic regression model that adjusted for all characteristics listed in table. Note: Adjusted odds ratios were calculated using a binary logistic regression model that adjusted for all characteristics listed in table.
school policies as a vital component of tobacco prevention and control programs.
Conflicts of interest:
None declared.
